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rAbstract:
Background and purpose: Mesenchymal stem cells have been widely considered in clinical
researches because of their self-renewal ability and differentiation into various tissues.
Nevertheless, their lirnited in vitro life span, which occurs only after several divisions, rnakes
some changes in these cells, which affects all of their characteristics and rernarkably reduces
their applications. In this study, the effect of platelet-derived microparticles, a rich source of
growth factors, proteins, enzymes and microRNAs, was evaluated on the population doubling
time (PDT) as well as expression of hTERT, o-MYC, P16, P53, P21, some of the rnain genes,
involved in aging processes and cell longevity.
Materials and methods: MSCs were isolated from umbilical cord and confirmed by evaluating
their rnorphology and surface markers using inverted microscope and flow cytometry,
respectively. Platelet microparticles were prepared by cenhifuging platelet bags at different
speeds, and their concentration was determined by Bradford assay. In order to confirm PMPs,
DLS technique and flowcytometry were used for determining the size of PMPs and their
immunophenotype. When confluency of cultured MSCs was 3004, the cells were treated with
50 pgAnl of microparticles. Then, PDT was measured in both treated and conhol grolrps.
F,inally, quantitative gene expression of hTERT, c-MYC, Pl6, P53 andP2l was performed by
real-time PCR in different times (after 5 days, after I month and after defreeze).
Results: The fibroblast-like cells were isolated frorn urnbilical cord particles, and their
mesenchymal features were approved by their morphology and surface antigens. In addition,
DLS technique and flowcytometry confirmed isolation of PMPs. The results showed that the
treated group had shorter PDT compared to control group and the results of Real-Tirne PCR,
showed that PMPs increased the expression of hTERT and o-MYC genes and also decreased
the expression of Pl6, P21 and P53 genes in all 3 times.
Conclusion: It can be concluded that platelet-derived microparticles can potentially be
recognized as a suitable, safe and effective method in increasing the life span of umbilical-cord
mesenchymal stem cells; however, further investigations are needed.
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